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EDITORIAL 
THE CHANGING FACE OF DISEASE 


Changes in outlook and endeavour are inevitable and cannot be denied if 
civilisation is to continue to advance. As a rule those that are of mature age are 
irked by innovations and sigh nostalgically for the past. Often their vision is 
blurred, for in their efforts at comparison they allow the good and happy moments 
of the past and the irritating things of the present to occupy a predominant place 
in their thoughts. Those that are young in age and lacking in experience which 
comes with maturity seem to be influenced mostly by the obverse side of the 
picture. They are apt to magnify the bad things of the past and eulogise unduly 
the innovations of the present and those proposed for the future. Fortunately 
youth and age have to survive together and by compromise they enjoy a fair cross 
section of both worlds, and thereby avoid the slough of stagnation and the pitfalls 
of exuberance. 

When changes occur it is best that they be gradual so that all parties concerned 
can accommodate to the new circumstances without undue dislocation of their way 
of life. Nothing on this earth is exempt from change. The change may be so 
gradual ? to escape immediate notice or it may be precipitate and bring calamity 
in its trail. 

The diseases which affect men and animals are subject to alterations which 
affect their importance and are manifested in their greater or lesser incidence and 
potential virulence. If one could return to the past of, say, 50 years ago and spend 
a day with a veterinary surgeon or a doctor and make a survey of the work which 
occupied most of his time it would be obvious that his task was vastly different 
from that of his modern successor. Some of the conditions which occupied much 
of his attention are no longer of great incidence or consequence. On the other 
hand some diseases which were of low frequency, virulence and importance 50 
years ago are now of quite serious moment. 


It would appear that as one fire is subjugated, controlled or eliminated, the 
opportunity presents for others, which have been quiescent and smouldering, to 
burst into flame and prosper. There are examples of this phenomenon which one 


‘2 
THE | 
ant 
Af 


90 THE BRITISH VETERINARY JOURNAL 


can cite. For many generations tuberculosis was one of the greatest killers of 
man, especially in the form which ravaged the chest. It ranged from the fulminati 
type, in which the term of life was measured in weeks, to the less severe forms 
which induced years of chronic ill health and incapacity. As knowledge of the 
causal organism and of the pathological picture accumulated, rational methods of 
treatment and prophylaxis could be applied. In many cases active disease could 
be stayed and a greater blessing was that its spread could be brought under contro] 
by preventive, sanitary or hygienic measures. As a result we are now at the stage 
when there is hope that this awful disease can be eliminated completely. A doctor 
rarely sees a case of “ galloping consumption” in his practice, and for want of 
patients hospitals which were used for the treatment of tuberculosis are being put 
to other purposes. 


One might have hoped that, when the chest was freed from the constant 
danger of tuberculosis, all would be well and serious disease of the lungs would 
not occur with any great frequency. This has not proved to be the case. As 
tuberculosis has decreased, other troubles born of virus infections and neoplasms 
have advanced to take its place. One cannot conceive that virus infections have 
arisen spontaneously in recent years. It may be that previously the viruses were 
‘kept in some degree of control by a more powerful neighbour. We are apt to 
forget that the denizens of the microscopic and ultra-microscopic world react to 
their environment and exert some control upon neighbouring communities. The 
delicate balance of action and power exhibited by the myriads of organisms 
comprising the intestinal flora is a good example of this beneficent factor. Loss 
of antagonist control since antibiotics were introduced may be one of the reasons 
why staphylococci and Escherichia coli have assumed certain lethal properties 
which they did not possess or were unable to exert previously. 


Let us turn to the veterinary field and consider distemper. Distemper is a fell 
disease and throughout recorded history it was recognised as being the greatest 
killer of dogs. Basically, it could be classified clinically into three main types, 
pulmonary, alimentary and “nervous.” The pulmonary and alimentary forms 
used to be the most common in incidence. The research work initiated by the Field 
in the 1920s threw great light upon the etiology and pathology of the disease and 
after the introduction of the vaccine-virus method of prevention and of hyper- 
immune serum the pulmonary and alimentary manifestations of the distemper 
complex came under a considerable degree of control. To the optimists it looked 
as if the disease was shorn of its terrors. What happened? Early therapeutic 
measures, whilst they were reasonably effective against the two common types, did 
not appear to have much power to arrest the course of the disease when it affected 
the central nervous system, and this complex of the disease increased in incidence 
and virulence. The so-called nervous form of distemper became a menace and 
not just an occasional nuisance. 


There are many more examples of this change “ in face” of disease. It may 
be due to a natural reaction to a change in environment. It may be due to a more 
positive factor, such as a diminution of the power, or even absence of the power, 
that had been exerted previously by a more powerful neighbour. How is that 
power exercised? Is it by direct means or indirectly by promoting some change 
in the metabolic processes? It has been known for a long time that two lethal 
diseases rarely exist in the same body. Therapeutically one disease has been intro- 
duced to combat the effects of another (malaria — general paralysis of the insane). 
This may be happening in other instances and is perhaps being promoted by 
natural means. In spite of man-made means for the control and cure of disease, 
this may be one cogent reason why the face of disease undergoes change and the 
practitioner of today faces problems in his daily task which differ from those of 
his fellow of 50 years ago. 


< 


THE IMPORTANCE OF THE COAT IN EXMOOR 
AND OTHER MOUNTAIN AND MOORLAND 
PONIES LIVING OUT OF DOORS 


Department of Anatomy, 


Royal (Dick) School of Veterinary Studies, 
Edinburgh. 


J. G. SPEED, M.R.C.V.S. 


In every way, ponies of the mountain and moorland breeds are adapted by 
their anatomical and psychological characteristics to life out of doors at all seasons. 
They should be able to survive in the most rigorous climatic conditions to be found 


_jn Britain, since they are members of one of the Siberian groups of animals. 


Mongolian and Icelandic ponies, which are of the same stock, have to withstand 
even greater environmental hardships and do so successfully. It is surprising there- 
fore that in Britain ponies may die as the result of hard weather when there is 
no obvious disease or accident to account for it. Study of a number of ponies which 
thrived poorly or died of exposure in winter on the hills showed that such unfortu- 
nate animals had one feature in common. The appearance of their coats was 
abnormal. 


The importance to an animal of having a coat which will give it adequate 
protection is obvious. The disadvantages from an unsuitable coat may result in 
the death of the animal, but deaths are ascribed to this cause probably much less 
commonly than they should be. After a blizzard in late winter or in spring, sheep 
and ponies may be found dead on the hills. The actual cause of death may be 
exposure or exhaustion, but the predisposing factor is quite likely to have been the 
lack of a coat which could ensure adequate protection. It must not be forgotten 
that the skin is a principal factor in the regulation of the temperature of the body 
and that waterproofing, insulating and sweating are all important parts of its 
function. 


In the case of ponies, if the animal is of a hill breed its ability to find sufficient 
food and to live on the available pasture may be assumed, provided sufficient range 
is available, but, for successful survival in the open, the general anatomical 
character of the hill ponies should not have been altered from that of the charac- 
teristic mountain and moorland breeds. The large, strong head and the large and 
roomy thorax and abdomen are features essential to this survival. A large head 
with proportionately-sized face provides room for a capacious nasal cavity, which 
in turn provides the space required for the large turbinate bones over which the air 
must pass before it enters the lungs. One of the most important functions of 
the turbinate bones is to provide an area of highly vascular mucous membrane 
which warms and conditions the air which the animal breathes. Reduction of this 
area is of such disadvantage that pneumonia is commonly the fate of hill ponies 
in which selective breeding has reduced the size of the face ; mouth breathing is 
not a habit of horses. The importance of teeth of sufficient size, firmly implanted 
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and properly spaced, with correct occlusion, 1s evident for an animal in which the 
only means of prehension of food is by lips and teeth and which has to survive 
on herbage which in winter and spring is fibrous and of extremely low nutritive 
value and must therefore be very thoroughly masticated. The large thoracic and 
abdominal cavities are also important, since they contain the vital organs of the 
respiratory and digestive systems. The limbs have a primary need to be strong 
and of good conformation to provide surefootedness. Long limbs and a small head 
and body are not characteristics of a hill pony with high survival value. 

The foregoing remarks apply to the more obvious anatomical features and 
leave out of account the inherited psychological characters which contribute so 
much to the successful survival of ponies in the testing conditions of winter on 
mountains and moorlands in northern latitudes. It is not certain that horses or 
ponies other than those of the recognised mountain and moorland breeds ever 
manage to acquire the weather wisdom, the knowledge how to exploit reserves of 
food in the form of roots and bulbs, the ability to enter and graze in treacherous 
marshes, which talents apparently are inherited by hill ponies. 


The Normal phases of the Coat 


The Exmoor pony may be considered to have, during its life, at least three 
characteristic coats, a foal coat, a yearling coat and an adult coat. A “birth 
coat” and the winter coats may be considered as additions to this number. Indeed, 
the winter coat with its transitional stages lasts so long relatively each year, that 
it may be considered the normal adult coat. The type and quality of this adult 
winter coat is in many respects the most important factor of all, because of its vital 
protective function, and differences in it can give evidence of adulterations in the 
breeding stock which might otherwise be difficult to detect. Deficiencies in this 
coat are often co-existent with excessive impoverishment in the ponies’ condition 
in late winter and spring. In Britain, it is normal for ponies to shed their coats 
once in each year. This shedding takes place, in animals living out of doors, some 
time between the end of March and the end of May. The short, fine, summer 
coat which appears when the old coat comes away lasts during the three months, 
June, July and August, although in August it may already show signs of the gradual 
transition to the winter character. The actual shedding of the winter coat in spring 
should take place quite quickly, but a cold, wet season may delay it. The progress 
of casting of the coat is from the limbs and underparts of the neck first and from 
the back last. An actual roof or “lid” of the old coat may remain on the back 
when the rest of the coat has been shed and the ponies may attempt to remove 
this by sliding on their backs down heather or grass slopes. Biting lice appear in 
relatively large numbers at this time and probably are useful to some extent in 
eating epithelial debris. 


The Adult winter Coat 


Typically this lasts from September to May in ponies living outside and it does 
not become long and unkempt. It consists of two distinct types of hairs forming an 
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underlying fine, but springy, undercoat and an overlying outercoat which is harsh 
to the touch. The undercoat consists of fine hairs with plenty of resilience or 
spring. These fine hairs are not long, approximately 1-14”, and they project from 
the skin at an obtuse angle but in the same direction as the overlying hairs of the 
outer coat ; amongst them, particularly on the flank and back, are numerous flakes 
of greasy material, their colour is a light dun or light grey and their main function 
appears to be to enmesh air and to provide insulation between the skin and the 
exterior. The outercoat consists of stronger, wiry or springy hairs, also short, but 
just long enough to project beyond those of the undercoat, over which their tips 
seem to act as a roof or outer covering. They are greasy and feel hard to the touch 
and might be considered equivalent to guard hairs. The impression of the winter 
coat when handled or pressed upon is that it is springy and resilient and does not 
lie flat against the skin. The visual impression is that the coat is short, close-knit, 
neither staring nor flattened and distinctly greasy, particularly over the shoulders, 
back and hindquarters. A comment on this appearance is that on a dry day in 
winter the ponies look rounded and plump even if, in fact, their diet has been scanty 
and they are really thin. Adult ponies should not look “ shaggy.” 

In wet weather the appearance of the winter coat alters. The hair streams 
(lumina pilorum) and the vortices or whorls (vortices pilorum) then become more 
obvious, and it is possible to understand their function. The longer coat hairs 
aggregate into groups at their tips, each group containing approximately the same 
number of hairs and the group forming a triangular aggregation with its apex 
pointing downward. The result of this arrangement is that the rain or melting 
snow is directed downward along the greasy surfaces of the hair groups until it 
reaches the apices of the triangles, when the drops that form there continue their 
flow in the direction of the hair streams. It will be noted that in the normal coat 
these hair streams run in definite directions and conduct the water, in a sort of 
surface drainage system, to points where the water may drop from the coat, well 
away from parts which are relatively unprotected, such as the dock, inguinal region 
and underparts of the belly. By maintaining a dry skin, such a coat will prevent 
excessive conduction and loss of heat. It may be noted in passing that snow does 
not melt quickly on the backs of ponies provided with the normal winter coat. The 
reason why snow does not melt quickly on the coats of such ponies is, no doubt, 
because the insulation provided by the dry, “ woolly ” undercoat is considerable ; 
the heat of the body is clearly being conserved. 

The qualities of the inner and outer coats and the direction of the hair streams 
are obvious factors both in regulating the skin temperature and in conducting water 
off the surface of the coat. The position of the vortices or whorls is a less obvious 
factor but of similar importance. It might be said that abnormal position of these 
vortices is the first indication one may get of mixed ancestry in ponies. Certainly 
one may be sure that a misplaced vortex can, in certain circumstances, mean the 
death of the animal and therefore is, potentially, a lethal factor. Mountain and 
moorland ponies of pure origins do not carry potentially lethal factors which could 
become active under stress of exposure. The vortex of greatest importance may 
be that which lies in front of the coxal tuber of the pelvis, at the posterior portion 
of the flank. It may serve therefore as an example of the significance of the arrange- 
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ment and position of these vortices. In position it should have its upper limit 
just in front of the coxal tuber or point of the hip and it should extend from there 
vertically downward on the flank in front of the thigh. The hair forming the 
upper part of this vortex should fan upwards and then turn either forward or 
backward. The hairs which turn backward should then become part of the hair 
stream which runs backward and downward over the hip and thigh. The hairs 
which turn forward should become part of the hair stream which follows the 
costal arch downward and then forward. This arrangement of hair streams and 
vortex acts in such a way that rain or melting snow from the animal’s back is 
diverted by the vortex from running down the channel on the flank in front of 
the thigh and so reaching the inside of the thigh and the inguinal region, areas 
which are sensitive and not well protected. 

If the position of the vortex is abnormal, if for instance it extends too far up 
on the hip and back, the upper part of the vortex is less effective as a watershed 
because it is then on a relatively flat surface and merely dams back water which 
soaks into the coat instead of running off along the hair streams. Sometimes the 
vortex is double and its pattern or direction of hair may be confused. In this 
case the area of these vortices becomes a vulnerable one which is easily soaked 
and one vortex may direct the water it sheds into the other. The discomfort of the 
animal then may well be imagined, but more dangerous is the fact that a mountain 
pony may in these circumstances be exposed to cold and wind in addition to the 
rain or snow, with little or no shelter. At best and with a dry skin it may in fact 
be merely surviving, since ponies can and do occupy, in winter, territory which is 
forbidding to other animals. In natural environment they do not just compete with 
ruminants for the available easy grazing, but push on to higher and less accessible 
areas of pasture for which there is less competition. This means that they are 
exposed to greater climatic rigours. This colonising habit of ponies is an hereditary 
character and part of their natural economy. Their physical and mental characters 
must accord with this habit. In furtherance of their colonising and ranging habit, 
those which are not protected by a suitable coat may be caught in a situation 
where they are exposed to severe climatic hardships and well away from shelter. 
Those with a dry skin may survive, but those in which the coat has failed to 
give effective protection will have a wet skin and be at a great disadvantage in 
the struggle for survival. In a blizzard, loss of heat and the other ill effects may 
reduce such an animal’s resistance beyond the limits of survival. The animal dies 
of “exposure ” although his habit and evolution decree that he should be able to 
accept and survive this hazard. 

The so-called “snow chute” over the roof of the tail is another example of 
a vortex strategically placed to serve a definite protective function. Frequently 
mountain ponies are derided because of a tendency to be “ goose rumped.” Their 
tails are also described as “ low-set.” No doubt the set of the tail is due to the 
angle at which the sacrum is placed. If the sacrum is tilted up to some extent 
towards its coccygeal end, the tail will continue this upward slope at its root and 
then bend over before hanging down. This is described as “ well set-on.” If the 
sacrum continues the nearly straight or slightly dorsally flexed line of the long 
axis of the vertebral column, the tail completes the natural curvature of the vertebral 
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column by turning downward. This is a “low set-on” tail. The “snow chute - 
of the winter coat is a fan or upper part of a vortex situated over the first two or 
three joints of the tail. These hairs, which are the termination of the stream which 
runs along the back, turn forward and then curve to right or left, thus causing rain 
which has run along the middle of the hind quarters to be diverted into the flumina 
over the hips and thighs and thus prevented from soaking the dock, or the inside 
af the thighs from behind. Ponies in heavy rain on a cold day with a driving 
wind will be found standing facing down wind, their heads drooping, their rumps 
towards the weather and their tails pressed close over the dock. In these circum- 
stances the animal with a properly arranged vortex or snow chute and with a low- 
set tail is at an advantage over the unfortunate with a well set-on tail and no snow 
chute. 


It has to be remembered that in mountain and moorland ponies, as in hill 
sheep, survival is the matter of greatest value. In this regard there is no real 
standard of beauty or conformity to be decided arbitrarily from the analogy of 
animals adapted to an entirely different environment. It would be a mistaken 
policy to introduce a soft silky coat to ponies which require a waterproofed one. 
Apparently, when the coat of a pony gives insufficient protection for the skin, 
some compensatory increase in length of the individual hairs may take place 
without any increase in their numbers. At any rate, ponies with a soft silky 
overcoat have longer individual hairs in winter, and this gives the animal the 
well-known shaggy appearance. Such coats are more liable to become water- 
logged, and the streams and vortices are usually less definite. In a dry climate this 
type of coat might prove reasonably effective, provided the undercoat of “ wool” 
were sufficient. In a wet climate the waterproofing effects of the long soft “cat 
hairs” are not so successful: the coat of a pony with such silky hairs appears to 
flatten in rain and does not present the appearance of triangular tiles or shingles 
of hard hair resting lightly on a good insulation of “ wool.” 


One must remember that there is no marked structural difference between 
hair and wool. Wool is simply fine hair. The differentiation between the two, 
in a pony’s coat, is mainly one of function. Both, however, should be present in 
proper proportions, while sufficient distinction in size and quality between the two 
is necessary to ensure that each may carry out its proper function. Hard, strong, 
greasy outer hairs act as a tiled or slated roof and the finer springy hairs or wool 
to fill and insulate the space between the “roof” of the coat and the skin, and 
at the same time, help to keep the outer coat from being pressed by wetness down 
on to the skin. A coat with undifferentiated hairs which merely grow longer but 
remain silky and soft cannot fulfil those functions in the same way. Such a soft 
silky coat is abnormal in mountain and moorland ponies and in wet weather 
becomes flattened down upon the skin, thereby failing in its insulating function as 
well as becoming easily soaked. 


The arrangement of the more specialised hairs of the coat, for instance of those 
of the tail and mane, similarly has special protective function. In addition to the 
snow chute or vortex over the root of the tail, the hairs of the tail themselves are 
arranged in such a way as to give maximum protection to the perineum and to the 
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inside of the back of the thighs. There are three distinct streams. The middle 
one is formed by the Jong, black, strong hairs which run straight downward, parallel 
with the axis of the vertebrae. The stream at either side is composed of shorter 
hairs, running downward and outward, and to be considered as continuations of 
the vortex which forms the snow-shed at the root of the tail. These streams at 
either side of the tail do not extend much lower than the tail bones, but when the 
tail is pressed close to the dock and back of the thighs, as it is in cold wet weather, 
their direction is such that they conduct water on to the hair stream which runs 
down the outside of the hip and thigh. This latter stream ends as a fringe of hair 
down the back of the thigh and gaskin, from which the water drops, and this is 
continued below the hock by the woolly fringe at the back of the cannon and ends 
at the fetlock tuft. The hair stream of the dorsal part of the neck turns back and 
up into the roots of the mane. The hairs of the mane stand stiffly erect and then 
bend outward, the result being that the mane falls over in tufts on either side of 
the neck. The hairs of the mane are strong, relatively short, but long enough in 
the adult to fall over to the side in the terminal half of their length. 

The relationship between the hair streams and vortices and the deeper anatom- 
ical structures would not seem likely to be a direct one. Yet, over the back, the 
stream which lies longitudinally, running backward in the middle line, follows the 
vertebral column. These are the hairs which, in the ass and in some ponies such 
as the Highland and Norwegian ponies, form the “list” or “eel back stripe.” 
The hairs of the margins of this sagittal stream turn outward and then turn down 
and back over the flank in the same direction as the ribs. Here, although more 
noticeable in the summer than in the winter coat, they show a slight change of 
direction by being a little more erect, i.e. at a more obtuse angle to the skin, actu- 
ally over the ribs ; this, in some reflections of light, gives an impression of zebra 
striping although there is no difference in colour. Finally, about the junction of 
the ribs with their cartilages, the streams of hair which have run down from the 
back over the flank, begin to turn forward, apparently in the direction of the 
costal arch. This is the widest part of the trunk in a mountain pony and rain 
drips from it rather than run under the belly. 

The positions of the remaining vortices, those of the face, the neck and the 
lower part of the chest and abdomen, are interesting and seem to be remarkably 
constant in pure-bred ponies, and correspondingly variable in cross-bred ones. It 
does not appear, however, that they have so much influence on the winter economy 
of the ponies, as those already mentioned, although in each case there seems to be 
a practical reason for their presence. The one under the neck, although it does 
not have the usual circular form of a vortex, clearly serves the purpose of prevent- 
ing water from running backward to the chest. In this case the hair stream on 
either side of the neck runs first downward and backward, then it curves forward 
until both sides meet under the neck in a raised fringe of hair, the individual hairs 
pointing forward. This arrangement ensures that water which runs over the neck 
will drip from its mid-ventral line without running backward to the chest. The 
vortex on the forehead, usually situated between the eyes or a little higher, probably 
helps to divert water from running over the muzzle, while even the fringe or beard 
— whose presence in Prjevalsky’s horse was noted by Poliacof — serves the purpose 
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The Winter Ceat. 


Fic. 2. 
“On a dry day in winter the ponies look rounded and plump.” 


(Article by Speed, page 91) 
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Fic. 3. 


“Snow does not 
melt quickly on the 
backs of ponies 
provided with the 
normal winter 
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“The progress of 

the casting of the 

coat.” April: eleven 
Months Old. 


(Article by Speed, page 91) 
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“ The vortex of the 
greatest importance 
may be that which 
lies in front of the 
coxal tuber.” 


Fic. 6. 


“If the position of 
the vortex is ab- 
normal.” — An 
Unthrifty Animal. 
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PLATE IV 


_FAG. 7. 
“An impression of zebra-striping.” 
The Summer Coat — 


Fic. &. 
“ There is some relationship between the seasonal rhythm of the mother’s 
coat and the thickness and length of the foal’s coat at birth.” 
— A November Foal - 


(Article by Speed, page 9/) 
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of helping water to drop clear of the lower border of the mandible and the sub- 
mandibular space. 


The Foal Coat and Yearling Coat 


For the purposes of the present paper it may be sufficient to note that the foal 
coat is short, woolly and has a distinctive colour pattern. The hairs of the tail, 
too, are shorter and relatively softer than those of the adult. In the first winter the 
coat increases in length, but the hairs of the tail do not. There is clear indication 
that there is some relationship between the seasonal rhythm of the mother’s coat 
and the thickness and length of the foal’s coat at birth. 


The yearling coat in winter may well be described as “shaggy.” It is longer 
than that of the adult, the length of the hairs being possibly a compensation for a 
lack of development of the specialised arrangement of and within the hair groups. 
The hairs of the tail are of about the same length as in adults. It is worthy of 
note that yearlings are normally expelled from the herd by the stallion and this 
dispersal may help to ensure that a percentage of each year’s young animals will 
be likely to avoid, by the fact of having to seek other habitat, climatic or other 
catastrophe. Yearlings are less endowed to withstand harsh winter weather than 
are adults or foals. The greatest loss from “exposure” is liable to be amongst 
yearlings on confined range. 


The main purpose of this paper is to describe and draw attention to a feature 
or structure which is recognised to be important, but of which the import is not 
as a rule fully appreciated. It seems clear that the annual development and replace- 
ment of the coat hairs is that which might be expected in a sub-arctic or alpine 
climate, with a short, hot summer of about three months’ duration: but, in addi- 
tion, the special waterproofing arrangement of the hairs seems to indicate that the 
ponies are also adapted to a wet atlantic or even monsoon type of climate. The 
geographical distribution of these mountain and moorland ponies in modern, 
historic and prehistoric times indicates very clearly the choice of these animals 
for mountain ranges and high ground as their refuge or distribution centre, but 
equally it shows their adaptability to a wide range of environments. The same 
ponies, or at least ponies closely resembling them fundamentally, are established 
as far north as Iceland and as far south as Equatorial Africa ; as far east as the 
Japanese, Indonesian and Korean islands and as far west as the Baltic islands, 
Ireland and the Hebrides. In Mongolia they are important and numerous, in 
Thibet, Burma and Indo-China they are distinctive members of the fauna. In 
Alaska they are numerous amongst the fossil animals and across the Behring 
Straits, in Siberia, and thence down the mountain ranges as far south as beyond the 
Caspian Sea, they have been well established. They survive in most of the regions 
in which their wild ancestors lived, the explanation being partly that these regions 
are somewhat inclement for other forms of live-stock. Since man established 
dominance over them they have been permitted to survive as partially domesticated 
members of his live-stock: to some extent this is because man found them useful 
as food or as beasts of burden. Generally speaking, however, they have never 
been herded and tended as carefully as sheep and cattle. Housing, i.e. true 
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domestication, was unnecessary for them and they could fend for themselves and 
fit well into a simple economy for primitive herdsmen. Later they became useful 
reservoirs for foundation horses from which the domestic modern breeds could be 
evolved, but all the time it was their own capacity for survival in conditions too 
harsh and inciement for other, perhaps more favoured, forms of live-stock, that 
accounts for their successful and vigorous status today. A lesson to be learned 
from this seems to be that we should study and understand the factors contributing 
to this capacity for survival. 


Not all pony herds, or for that matter all “ breeds” of ponies, are now in a 
prosperous state ; and the Long Mynd, Goonhilly, Galloway and Cushendal ponies 
are extinct. In fact, in many cases wintering out-of-doors has become truly a 
hardship, and the possibility of survival a matter for conjecture. Examination of 
the coat will usually tell which ponies are likely to survive and even prosper. There 
is no real hardship for a mountain and moorland pony in exposure to a British 
winter provided he has been permitted to retain his native and characteristic 
features and provided he has sufficient grazing range with some variety of terrain. 
It is unfortunate for him, however, if by some breeding policy his native characters 
have been modified by the introduction of those less well adapted to the environ- 
ment. Cruelty lies, not in permitting our native ponies to survive in their chosen 
habitat, but in depriving them of their means of survival. In this context it might 
be well to remember the Mephistophelean comment that “ The imp in the bosom 
lies snugly concealed while lice in the fur coat are sooner revealed,” for, without 
doubt, the characteristic coat is a prime attribute for a native pony on free range 
and ill-advised selective breeding can alter this coat obviously and adversely, while 
a defect in a deeper structure may escape our notice until ill-health, weakness or 
failure of the part draws attention to it. A defective coat is not easily hidden and 
always the coat should be studied as a useful external guide to the general 
constitution of the animal. 
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A METHOD OF CYCLOPROPANE ANAESTHESIA 
USING A MINIATURE PORTABLE APPARATUS 
AND A NON-INFLAMMABLE NON-EXPLOSIVE 

MIXTURE 


A. G. WARREN, B.Sc., M.R.C.V\S. 
Veterinary Officer, Zomba, Nysaland 


Although first identified in 1882, cyclopropane (or trimethylene) was not used 
as an anesthetic until 1934, when after extensive laboratory trials it was found 
to possess many valuable properties. On account of its cost and the complicated 
apparatus needed to administer it, its use was restricted to special cases and it 
attracted little attention in the veterinary field until 1947, when Gregory reported 
very favourably on it for experimental work. Since that time Singleton ; Dyce, 
Jones and Wadsworth; Hill and Perry ; and Hall and Weaver have all spoken 
well of it as an anaesthetic which they have used on animals in a variety of species. 
Its great power as an anaesthetic, explosive character, inflammability and the need 
for complicated and fragile apparatus, which is not portable with ease, have tended 
to restrict its use as an anaesthetic in veterinary clinical practice. Although power- 
ful, it can be controlled and it is less dangerous than many weaker agents. The 
introduction in 1954 by Hingson, of a portable closed circuit resuscitator/ 
anaesthesia machine* weighing about | lb., which can be supplied from gas cylin- 
ders the size of a soda water bulb, obviates the need for expensive and cumbersome 
apparatus and makes cyclopropane anaesthesia a feasible proposition for both 
surgery and field use. The anaesthetic gas mixture is “ pre-packed” in two bulbs 
and is of known and safe concentrations of cyclopropane. In addition, helium is 
incorporated in the mixture in proportions that render the mixture non-inflammable 
and non-explosive’*: ‘*, and at the same time it acts as an inert “ buffer” which 
cuts down the risk of lung collapse’*. The concentration of cyclopropane in the 
mixture selected by Hingson (see later) is adequate to produce general anaesthesia 
very rapidly, without undue danger of respiratory arrest. 


The Apparatus (Plates 1 and 3) 


The apparatus consists of a six-litre anti-static double-ended rubber re-breath- 
ing bag, closed at one end by a snap clamp and fitted at the other with a cast 
aluminium bulb holder which has two screw-threaded arms, similar to the one on 
a re-chargeable soda water siphon. Each arm has a piercing pin, long on the cyclo- 
propane arm and short on the oxygen arm, a non-return valve and an aluminium 
cover which when screwed down serves to press the seal of the gas bulb on to the 
Piercing pin, thus releasing the gas. A transparent soda-lime canister with a 


* The Western Reserve Portable Anaesthesia Apparatus manufactured by Z. & W. Inc. 
Wycliffe, Ohio, U.S.A. 
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gauze inner container fits on to the bulb holder. Either an endotracheal catheter 
mount or a slide valve assembly and face mask can be fitted on to the absorber 
for administering the gas. The slide valve is spring loaded, requiring light pressure 
to keep it open, thus assuring automatic closure if the mask is dislodged during 
induction. A clip is fitted to hold the valve open and can be engaged once induc- 
tion is complete. The dog mask supplied is conical, of 420 c.c. capacity with a 
detachable inflatable latex face pad which ensures a gas tight fit, and it fits on to 
the mount of the slide valve assembly by a slip joint. If desired an extra bulb 
holder with two short pin arms for oxygen bulbs can be fitted either between the 
bulb holder and absorber or between the absorber and slide valve assembly (not 
illustrated). 

All materials from which the machine is made are anti-static and the arms 
of the bulb holders are coloured distinctively — orange for cyclopropane and green 
for oxygen. The slide valve shows a red warning band when the valve is closed. 
The bulbs containing cyclopropane have their seals inverted in the neck and can 
be pierced only by the long pin on the orange coloured side arm. Those contain- 
ing oxygen have everted seals and can be pierced by either the long or short pin 
arms. It is thus impossible to use two bulbs containing cyclopropane in error for 
one each of cyclopropane and oxygen, although two oxygen bulbs can be used. 
The charge of gas for the machine is provided by one bulb containing oxygen and 
one containing cyclopropane in the following amounts : — 


Cyclopropane ... 40 per cent. 
Oxygen ... hi 30 per cent. 
Helium ... i 30 per cent. 

These give 5,500 c.c. of gas mixture of the following composition : — 
Cyclopropane ... 2200 c.c. 


Helium ... 1180 c.c. 
A third type of gas bulb is available containing 3,000 c.c. of oxygen (coloured 
green) for use in oxygen therapy or in an emergency when rapid dilution of the 
mixture is demanded. 
For prolonged anaesthesia oxygen from a large cylinder may be introduced 
through the distal port on the bag or from a succession of oxygen/helium or pure 
oxygen bulbs. The latter are convenient for use in the field. 


coloured orange and brown 


Method of Use 

The snap clamp on the distal port of the bag is closed and the soda lime con- 
tainer charged with 60-70 grammes of good quality tinted coarse mesh, dust free, 
soda lime. The slide valve is closed and one of each type of bulb put ready in 
the bulb holder, and the covers replaced but not screwed down. The face pad 
on the mask is inflated and moistened. The oxygen/helium is first released into 
the bag and then the cyclopropane/helium. If a long anaesthesia is contemplated 
fresh bulbs should be placed ready for use if required. Holding the machine by 
the soda-lime canister or bulb holder, the mask is placed over the animal’s snout 


PLATE V 


Fic. 1. 


Fic. 2 
The apparatus ready for use and applied to the subject, 


(Article by Warren, page 99 
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PLATE VI 


Fic. 3. 
Components of the Apparatus showing : 
Back row: — Standard dog mask. prototype cat mask with non inflatable face pad, 
prototype dog mask for brachycephalic breeds. with inflatable face pad. 
Middle row:— Aluminium side arm covers and (centre) endotracheal connector. 
Front row: Gas bulbs and apparatus with bulbs in situ and showing warning band oa 


slide valve. 


(Article hy Warren, page 99) 
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and the head steadied with the free hand. Once a snug fit has been made light 
pressure against the animal’s face with the machine will open the slide valve. 
With a large dog, especially those with “floppy ” jowls, it is sometimes more 
satisfactory to detach the mask from the machine and fit it to the face, making 
sure that the commissures of the lips are inside the mask, and then fit the machine 
back on to the mask. Once a state of anaesthesia has reached the desired level, 
extra oxygen may be introduced either from a cylinder through the distal port on 
the bag or from an oxygen or oxygen/helium bulb. This serves to supply the 
animal’s subsequent requirements and dilutes the gas mixture. If the period of 
anaesthesia is very long, it may be necessary to introduce a second bulb of cyclo- 
propane/helium. The seal on the bulb should be pierced slowly and extra oxygen 
introduced in order to avoid a sudden rise in the cyclopropane percentage and a 
reduction in oxygen percentage in the gas mixture. 


For small, short-nosed dogs and cats the prototype masks made up by the 
writer are more useful as the dead space in the standard mask is greater than the 
tidal volume of these subjects, and CO, absorption and gas exchange with the bag 
is impeded. These masks have a capacity of 100 to 150 c.c. according to size, and 
the dead space is as little as 15 to 25 c.c. 


For endotracheal administration induction with a short acting barbiturate, for 
the passage of the tube, is preferred. The tube is connected to the absorber 
by the endotracheal catheter mount, and the bag is charged with oxygen/helium 
and then cyclopropane/helium. If induction for intubation is done with cyclopro- 
pane the patient must be carried to a deep levei of anaesthesia and the tube passed 
within one minute of removing the mask since cyclopropane is rapidly excreted. 
After the bag is connected to the catheter mount it must be filled with a fresh 
charge of gas. 


Premedication 

All subjects should receive a suitable dose of atropine sulphate before anaes- 
thesia, especially dogs and cats. The latter, unless small, should be given 0.5 mg. 
to 1 mg. of chloropromazine per Kg. either intramuscularly or intravenously, or 
alternately a sleep dose of a barbiturate. Barbiturates are especially useful, as 
they protect against the cardiac arrythmias that may occur under cyclopropane 
anaesthesia’*. Morphine or its congeners are not recommended on account of their 
depressant action on respiration’’ and the consequent cardiac arrythmias. 


Precautions 
Gas leaks must be avoided. 


The soda-lime in the canister should be changed once the colour begins to 
alter, and if a long administration is contemplated a fresh charge should be put 
in irrespective of the state of the existing one. 
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The rate and amplitude of respiration, especially the latter, should be watched 
and, if it becomes very shallow, a little assistance may be given by squeezing the 
bag periodically. 

Neither pituitrin nor adrenaline should be given to a patient under cyclo- 
propane. 

Adequate oxygen must be present in the mixture at all times and a watch 
kept for signs of hypoxia. 


Clinical Results 


Induction of surgical anaesthesia takes between 14 and 4 minutes depending 
upon species and individuals, and the amount of premedication. Some excitement 
may be seen in unpremedicated individuals, usually about 30 seconds after adminis- 
tration commences, before the subject loses consciousness. Dogs and cats are 
more prone to show excitement than small ruminants, but it is not as violent as 
that induced with ether. Conscious animals do not resent the smell of cyclopro- 
pane, and the presence of adequate oxygen prevents any subjective discomfort. 
Chloropromazine premedicated subjects will breathe the mixture quietly until the 
desired level of anaesthesia has been reached. In those that have received a sleep 
dose of a barbiturate the induction period is shorter as a lower blood concentration 
of cyclopropane is needed to produce the desired level of anaesthesia. The original 
charge of gas may be breathed until the bag is half deflated, by which time the 
oxygen content of the remaining gas will have fallen to about 20 per cent. The 
cyclopropane concentration will depend upon the amount that has been absorbed. 
The addition of oxygen at this stage will supply basal requirements and dilute the 
cyclopropane to a percentage that will maintain anaesthesia. The introduction of 
oxygen before adequate surgical anaesthesia is reached may cause a sudden 
lightening, as adequate tissue concentrations of cyclopropane have not yet been 
reached. However, if symptoms of hypoxia appear, oxygen must be added 
forthwith irrespective of the stage of the anaesthesia. At high altitudes induction 
may take a little longer and oxygen may have to be added earlier. One charge of 
gas plus extra oxygen is adequate for 15 to 20 minutes’ anaesthesia in a large 
dog, sheep or calf, and for up to one hour in a small dog or cat. The soda-lime 
container is efficient enough to keep the percentage of carbon dioxide below 
1} per cent. and a fresh charge is adequate for canine operations of up to one 
hour duration. Vomiting has occurred in two cases after recovery out of a total 
of 69 (48 canine and feline) anaesthesias. Recovery to standing occurs 3 to 5 
minutes after discontinuing the administration. 


Advantages and Disadvantages 


The apparatus described is light, compact and portable, and can be used with 
equal facility both in the operating theatre and away from it. The prepacked gases 
make it simple and safe to use and eliminate a possible human error. The one- 
dose pack cuts out the possible waste from leaking cylinders, and although more 
expensive in the first place, works out cheaper in the long run. A simple apparatus 
like this one, together with a fair supply of gases, costs only a fraction of that of a 
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coventional machine and its gases and makes cyclopropane anaesthesia a reason- 
ably economic proposition. The running costs at present are higher than with 
other agents, but not unreasonably so when all factors are taken into account. 
It is hoped that in time costs will be reduced. It is easy to train an assistant to 
administer cyclopropane from this apparatus, and the margin of safety is quite 
high. The non-explosive, non-inflammable mixture adds to the safety factors. 

The disadvantages are those inherent in any closed circuit system or one 
where a gas is used. Oxygen lack must be avoided at all times and the apparatus 
checked frequently. At the present moment the principal disadvantage is an 
economic one, when the costs are compared with those of other methods such as 
ether-air anaesthesia. For operations on the mouth other than simple dental 
extractions the method is of limited use, since only 60 to 90 seconds of operating 
time are available once the administration is stopped. 


Summary 
The history and properties of cyclopropane are mentioned with special refer- 
ence to a miniature, portable closed-circuit anaesthesia machine. 


The miniature machine is described and its method of use outlined. Prototype 
masks for cats and brachycephalic dogs are illustrated. 


Clinical results are given and the advantages and disadvantages of the method 
discussed. 
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RICKETTSIAL INFECTION (HEARTWATER) 
IN SHEEP AND GOATS IN THE SUDAN. 
GAAFAR KARRAR 
Veterinary Research Laboratory, Khartoum 
Introduction 


During October and November, 1958, there were heavy losses of sheep and 
goats in Kassala Province, in Eastern Sudan, as a result of a disease known locally 
as khadar, lush lush, or magak. The disease, believed to be specific for sheep, is 
enzootic in Kassala Province and stockowners believe that it has existed there 
since before the turn of the century. It was present in herds neighbouring the 
Ethiopian borders, about Lat. 15°N, Long. 36°E, and from there it spread into the 
country to a depth of about 150 miles, reaching the borders of Blue Nile Province. 
It occurred almost annually towards the end of the rainy season, flaring up into 
extensive outbreaks at intervals of 3 to 6 years or more. 

The first account of the disease was published in the annual report for 1903 
of the Director of the Sudan Veterinary Service. In the years 1928, 1929 and 
1931, suspected heartwater outbreaks were reported from Kassala and Blue Nile 
Provinces. Attempts to identify the cause or reproduce the condition in both 
provinces, in later years, were unsuccessful. 

The present outbreak covered an area of roughly 10,000 square miles compris- 
ing three adjacent regions, viz., the Butana, River Atbara-Setit, and River Gash, 
lying between Lat. 14°-16°N, and Long. 34°-36°E. The total animal population 
in the three regions is approximately one million head of sheep and goats, 200,000 
cattle and 100,000 camels, all reared under nomadic conditions. This paper is 
a record of investigations carried out in connection with this outbreak. 


Field Investigation 


In the affected areas, the disease was observed in mature sheep and goats only. 
Cattle, though heavily infested with ticks of various species, remained unaffected. 
Similarly, riding camels in contact with sick animals remained healthy. A possible 
exception is provided by a camel. It was seen to be in a paralysed condition, its 
temperature was subnormal and nervous symptoms were exhibited. The camel 
died after two days. 

The disease was confined to those herds of sheep and goats living or grazing 
in thorny acacia locally known as kittir (Acacia mellifera) where tick infestation 
was particularly common. Sick animals were infested with Rhipicephalus san- 
guineus, R, evertsi, Amblyomma lepidum and Hyalomma excavatum*. Herds 
living in open areas with no bush cover remained relatively free from ticks and 
disease. 


* The more recently accepted name of H. excavatum in the Sudan is H. anatolicum 
(Hoogstraalg personal communication). 
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Symptoms and Course. In 32 closely observed sick animals, the first signs 
observed were pyrexia reaching 107°F., dullness and injected membranes. This 
was followed by inappetance, mastication movements, sluggishness and squinting, 
Respiration was abdominal and quick, sometimes with panting and cough. Polyurea 
was common in all cases, occurring two to three days after onset of symptoms, 
Diarrhoea was infrequent but, when it occurred, was followed by death. Pregnant 
animals which recovered aborted dead foetuses, while dying ones made vigorous 
attempts to abort. Prostration, convulsions, tremors and galloping movements were 
common at a later stage. Tail movements and bleating in affected goats gave the 
disease its local tribal name “lush lush,” while paralysis amongst both species of 
animal gave the disease its Arabic name of “ khadar.” 

Peracute, acute and subacute or chronic forms were seen. In the peracute 
form, animals died shortly after showing dullness and inappetence only. In the 
acute form, the course extended up to 6 or 7 days and recovery was rare. In the 
subacute form, sick animals lingered for more than a week before death or recovery, 

Of the 32 animals under observation, 12 died and 3 were killed in extremis. 
The lesions found postmortem are given in Table 1. 


TABLE I 
Postmortem Findings in Natural Cases of Heartwater 


Heart 2 
62 3 3 
= 
Per- 
acute 1 1 1 
Acute | 11 9/8/ simi! si] 
Sub- 
Total | 15. | 9 | 10 | 15 | 12 | is) 13 | 9) | 15 


* Congestion, pigmentation or degeneration, and friable consistency. 


Hydropericardium, enlarged lymph glands and liver lesions were constant 
whilst distention of the gall bladder and tumor splenis were observed in all, except 2, 
dead animals. 


Morbidity and Mortality. A survey made in two areas, three months after 
the beginning of the outbreak, revealed a total loss of 8.9% in a population of 
46,463 sheep and goats ; 716 of the remainder were sick. Stockowners alleged that 
recoveries did not exceed a third of the total number of animals affected. The 
total morbidity rate was, therefore, estimated to have been not lower than 10% 
and the mortality rate of the sick not less than 50%. , 
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Laboratory Investigation 

The clinical symptoms and the postmortem findings suggested that the disease 
might possibly be heartwater. Smears of crushed cerebral cortex and hippocampus 
(Purchase, 1945) stained with Giemsa and Castaneda revealed groups of small 
spherical bodies in the cytoplasm of the endothelial cells of the small blood vessels 
(Fig. 1). Individual groups contained a few to several hundred organisms varying 
in size but not exceeding 0.51. Within the same group, organisms appeared to be 
of the same size. Such groups were seen in the brain of nearly every animal 
examined. These bodies were also demonstrable in sections from formalin-fixed 
brains and kidneys of a number of affected animals. 

On the other hand, both smears and cultures made from blood during a febrile 
period, and cultures from infected brains failed to reveal the organism described 
above. 

Sections and crushed smears prepared from cerebral cortex of naturally and 
experimentally infected animals were sent to Dr. Alexander, Director of Veterinary 
Services, Union of South Africa, who confirmed the presence of “large numbers 
of an organism indistinguishable from Rickettsia ruminantium.” 


Experimental Infection by Blood 

The intravenous injection of infective blood recommended by Alexander 
(1931) was adopted ; 5 ml. of citrated blood was given to sheep and goats and 
10 ml. to cattle. The blood was fresh and microscopic examinations were made to 
exclude protozoal or bacterial infection. Temperatures were taken twice daily 
and a reaction was judged on a rise to 105°F. or over, together with the dévelop- 
ment of other symptoms. During the experiment, both experimental animals and 
controls received their normal ration and were sprayed weekly with gamatox solu- 
tion to control tick infestation. All experimental work was done in Khartoum, 
where the disease is not known to occur. Amblyomma species, although found 
on some animals coming from other parts of the country, are not known to be 
established in Khartoum. 


TABLE II 
Reproduction of Heartwater in First Experimental Animals 
Interval M Reacti Microscopic 
Source of Sheep before ax. py examination 
Infection No. thermal temperature to death for 
reaction F (days) Rickettsia 
Hagiz $1 12 days 105.8 6 oe 
$2 9 days 106.4 12 ata 
Gash $4 6 days 107 6 ttt 
$5 8 days 106 3 TTT 


** Many groups of Rickettsia seen in a smear. 
ttt Numerous and larger groups of Rickettsia in a single blood vessel. 


Experiments and Results 

The experiment included 19 sheep (S) and 22 goats (G). Initially, two pairs 
of sheep purchased from non-infected locality were used. One pair received inocu- 
lations of 5 ml. of blood intravenously from a sick donor from the River Atbara 


gns 
‘his 
ng. 
Tea 
ant 
ere 
the 
of 
ute 
the 
the 
nt 
2 
of 
at 
7 


108 THE BRITISH VETERINARY JOURNAL 


region (Hagiz) and the other from a similar donor from the River Gash region, 
Their reactions are shown in Table 2. 

It can be seen from the table that $1, S 4 and S5 contracted the acute form 
while $2 contracted the subacute form. All animals showed typical symptoms 
during life and typical lesions after death. 

From these 4 experimental animals the disease was carried by subinoculation 
through 14 and 16 serial passages in the case of Gash and Hagiz strains respec- 
tively. The number of infective doses of blood injected to cause infection and 
intervals between them are summarised in Table 3. All animals inoculated con- 
tracted the disease. The thermal reaction started from 6 to 14 days post-inoculation 
except in the case of the goat which received 3 injections from a recovering donor, 
in which the reaction started 20 days after the first injection (16 days after the 
third). The symptoms in nearly all, and the lesions in dead animals were typical 
of heartwater. Microscopical examination revealed rickettsia in the brains of all 
dead animals (Figs. 2 and 3). 

Most of the animals contracted the acute form. The mortality rate (36/41) 
was 87%, deaths being distributed between sheep and goats almost equally 
(Table 3). 


Experimental Infection of Cattle 


Two calves from the infected area did not react to repeated intravenous inocu- 
lations of known infective blood, but 3 out of 4 calves purchased from Khartoum 
Province were infected successfully. One calf, which reacted after an incubation 
period of 10 days, showed symptoms of heartwater and died 8 days later and 
typical lesions were found on examination postmortem. Smears of brain tissue 
were positive for rickettsia on microscopic examination. 

The remaining two calves displayed the subacute form of the disease 14 and 
18 days from the time of inoculation, and both recovered eventually. The infection 
was confirmed to be rickettsial by subinoculation into susceptible sheep. 


Attempts to Cultivate the Causative Agent in Developing Chick Embryo 


Known infective blood and suspensions of infected cerebral cortex were inocu- 
lated repeatedly into the yolk sac and chorioallantoic membranes of embryonated 
eggs 5 and 11 days old respectively. The eggs were incubated at temperatures of 
33°C. and 37°C. and candled twice daily. Microscopical examination of material 
from eggs 4-7 days after inoculation did not reveal rickettsia, and in 11 trials sub- 
inoculation of such material into susceptible sheep and embryonated eggs did not 
give positive results. 


Attempts to Preserve Infectivity of Blood 


Infective samples of citrated and defibrinated blood were stored in the deep 
freeze (— 32°C.) and tested for infectivity 24 and 33 days respectively ; 2 goats 
were used in one case and one sheep and one goat in the other. None of the 
inoculated animals reacted and all contracted infection on challenge 37 days later. 
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Fic. 1. 
Rickettsia ruminantium: brain of a 
natural case (magnification 1100x) 


hic. 3. 
Groups of Rickettsia ruminantium: brain 
of an experimental animal (magnification 
1500x). 


PLATE VII 


Fic. 2. 
Large groups of Rickettsia ruminantium 
from a brain of an experimental animal 
(magnification 1100x). 


ta 
‘ 
Fic. 4, 


A group of Rickettsia ruminantium in 
the ring form (top). 
Two groups of Rickettsia ruminantium 
in the coccus form (bottom) 
(magnification 1100x). 


(Article by Karrar, page 105) 
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Immunity and Cross-immunity Tests 


Very few recovered animals were available because of the high mortality rate ; 
however there were 7 survivors, 4 which recovered from infection with the Hagiz 
strain and 3 which recovered from infection with the Gash strain. Two animals 
from each of these groups were challenged with the Hagiz strain and the remainder, 
constituting 2 animals from the Hagiz group and one animal from the Gash group 
were challenged with the Gash strain. A dose of 10ml. of infective blood was 
injected intravenously into each tested animal. Two controls for each strain were 
injected with the same dose. 


TABLE IV 
Results of Immunity Tests 
Strain CHALLENGE 
No. of recovered - 
animal from days since | Reaction | Results and remarks 
strain first Strain | 
infection 
Hagiz 1299 | Hagz — Immune 
G43 Hagiz 133 Hagiz _ Immune 
$25 Hagiz 94 Gash —s_—“ Mild Subinoculated into 
| with no another sheep with 
clinical negative results. 
symptoms 
$27 Hagiz 116 Gash Mild Doubtful-reaction not 
with no confirmed by animal 
clinical subinoculation 
symptoms 
G96 Gash 81 Gash = Immune 
$34 Gash 57 Hagiz — Immune 
$35 Gash 57 Hagiz -— Immune 
G90 CONTROL Gash Marked Died, Rickettsia** 
G91 CONTROL Gash Marked —_ Recovered, heartwater 
| confirmed by subinoc- 
| ulation 
$42 CONTROL Hagiz Marked Died, Rickettsia** 
G137 CONTROL Hagiz Marked Died, Rickettsia** 


S = sheep G = goat 


The results of this experiment (see Table IV) show that :— 


(a) recovery from infection with either strain was followed by an immunity, 
up to the time of challenge ; 

(b) immunity following infection with the Gash strain protected the animals 
tested against re-infection with the homologous and Hagiz strains ; 

(c) immunity following infection with the Hagiz strain protected animals 
tested against re-infection with the homologous strain, but a thermal 
reaction occurred in the animals challenged with the Gash strain. 


In another experiment, however (Table V), the immunity induced by infection 


with the Hagiz strain was sufficient to protect 2 animals tested against re-infection 


with the Gash strain. Owing to the relatively small numbers of experimental 
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animals in these tests and the obscure thermal reactions in 2 tested animals (S 25 
and $27), a conclusion on cross-immunity between the 2 strains, other than the 
ability of the Gash to protect against the Hagiz, would not be justifiable. 


TABLE V 
Immunity Results in 3 Animals challenged with the Heterologus Strain 
Strain CHALLENGE 
No. of recovered 
animal from Days since Reaction Results and remarks 
strain first Strain 
infection 
$16 Hagiz 102 Gash — Immune 
G3 Hagiz 95 Gash a Immune 
$19 Gash 43 Hagiz = Immune 
G86 CONTROL Gash Marked Died, Rickettsia** 
$31 CONTROL Hagiz Marked Died, Rickettsia** 


S = sheep G = goat 


Tick Experiments 


Gravid Hyalomma excavatum and Amblyomma lepidum females were col- 
lected from naturally infected and healthy animals. They were kept in a biological 
incubator where the temperature ranged between 23°C. and 28°C. The relative 
humidity fluctuated between 60-80%. Eggs were laid and larvae of both species 
emerged from them. 

Hyalomma excavatum were bred easily in the laboratory. All developmental 
stages were fed on the ears of sheep and of goats. A stage fed on a sick animal 
was after moulting allowed to feed on a susceptible animal. Four trials with 
larvae (40 at a time), 4 trials with nymphs (5-10 at a time), and 3 trials with adults 
(3-5 at a time) were made. A mild thermal reaction sometimes occurred 3 to 5 days 
after the start of tick feeding, but did not appear to be of rickettsial origin because 
of the negative results of blood subinoculation and of the susceptibility of such 
reacting animals to heartwater infection when challenged. In this limited number 
of trials, Hyalomma excavatum did not transmit the rickettsia of heartwater from 
sick to susceptible animals. 

Experiments with Amblyomma lepidum have also not been successful. The 
first batch of larvae, which emerged 62-65 days after oviposition, refused to feed 
on the ears of sheep or goats 3, 7, 22 and 62 days after hatching. Attempts to 
feed them on the rabbit, guinea pig, and hen 67 days after hatching have also failed. 
Further attempts will be made when larvae have had longer periods of rest after 
hatching. 


Discussion 


The investigations reveal that the identity of a previously undiagnosed, often 
fatal disease of sheep and goats in eastern Sudan is heartwater. This is the first 
record of heartwater in the Sudan. The clinical diagnosis was based on the 
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characters of the disease described by Alexander (1931). The characteristics of 
the causative rickettsia seen in 11 of the 12 brains of naturally infected animals, 
and in all the brains of the experimentally infected cases conformed to the descrip. 
tions of Rickettsia ruminantium given by Cowdry (1925). The ring form described 
by Jackson (1931) was also found in crushed smears (Fig. 4) of some infected 
brains. The findings postmortem recorded in Table I are in close agreement with 
those given by Steck (1928). 

In eastern Sudan, heartwater occurs in the absence of any of the already known 
vectors. The infected area is apparently free of Amblyomma hebraeum, A. varie- 
gatum, A. gemma and A. pomposum. A species closely allied to these, Amblyomma 
lepidum, is commonly distributed in the infected area and on circumstantial 
grounds is tentatively believed to be the vector. 

The life history and disease relations of A. lepidum are not known (Hoog- 
straal, 1956). Attempts to breed the tick in the laboratory have failed. 

Cattle in the affected areas carry large numbers (over 100) of adult A. lepidum, 
which shows that this species is the most predominant, if not the only, Amblyomma 
species present in the wide areas of southern Kasala Province. The adult stage 
appears to prefer cattle rather than the sheep, goat or camel which, under the 
same conditions, carry exceedingly low numbers of the tick. Sheep and goats 
are believed to harbour the immature stages, and investigations into this aspect are 
to be undertaken shortly. 

Sections cut from ticks collected from naturally infected cases show many 
organisms similar in morphology and in their intracellular position to rickettsia. 
Sections from non-infected ticks were not available for comparison and it is not 
possible to assess the significance of these organisms. 


The disease reproduced in experimental animals by intravenous inoculation of 
infective blood did not differ from naturally infected cases of heartwater. At first 
multiple injections were given to ensure successful transmission (Alexander, 1931), 
but later it was observed that a single intravenous inoculation of infective blood 
induced the disease in susceptible animals. In all, 22 animals were injected with 
a single dose (Table III) and there was a mortality rate of over 86%. 

Rickettsia were demonstrated in the brains of 47 of 48 of those which died 
from the natural and experimental disease (vide supra). The brain-crushed smear 
technique described by Purchase (1945) was found simple and reliable for diagnosis; 
furthermore it was easier and quicker than sections or intima smears. 

Heartwater infections are followed by an immunity (Neitz, 1939, and Neitz and 
Alexander , 1941, 1945 and 1947) and this is confirmed herewith (see Tables IV 
and V). Cross-immunity between the Gash and Hagiz strains was not complete, 
although there is some evidence of an immunological similarity. 

Since the disease is now shown to be heartwater and cattle were infected 
experimentally, the apparent insusceptibility of cattle is possibly due to an acquired 
immunity. Local stoc.owners believe that cattle are insusceptible to the Eastern 
Sudan sheep and/or goat disease. Veterinary reports did not give any information 
on a disease in cattle similar to and coinciding with outbreaks in sheep, not even 


in 1929 and 1931, when heartwater was suspected as the disease in sheep. In’ 
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South Africa the same belief was common for many years until Dixon (1898) and 
Lounsbury (1902) proved that cattle could be infected. 


Another ruminant not considered by stockowners and, so far not reported, by 
veterinarians as susceptible to the disease, is the camel. In one possible case of 
heartwater in camels mentioned earlier in this paper, the brain was removed 
10 hours after death. Crushed cerebral cortex smears showed that the cytoplasm 
of many endothelial cells was densely stained and sometimes contained an amor- 
phous structure similar in outline to a group of rickettsiae which has lost its 
structure and colour. This is suggestive of heartwater infection. Cowdry (1926) 
observed that rickettsiae tend “to agglutinate” in rather amorphous masses when 
degeneration has taken place in the tissue containing them. The disease picture in 
this camel, the lesions found postmortem and the microscopical appearance of the 
endothelial cells of its brain offer the possibility that camels are susceptible to 
heartwater. This view finds support in information given by stockowners about a 
hitherto undiagnosed and frequently fatal disease, known as “Ghoddah,” among 
camels in the Eastern Sudan. 


Summary 


An enzootic disease of sheep and goats in Eastern Sudan which is often fatal 
is described ; it has been diagnosed as heartwater and this has been confirmed. 


This is the first record of heartwater in the Sudan and the disease was repro- 
duced regularly and constantly with a single intravenous injection of infective 
blood. Attempts to cultivate the causative organism or preserve infectivity of 
blood were unsuccessful. The reliability of crushed cerebral cortex smears for 
diagnosis of heartwater is confirmed. 

Cross-immunity between the two strains obtained from the epizootic of 
1958-59 was not complete. The disease is believed to be transmitted by a hitherto 
unrecorded vector of heartwater, Amblyomma lepidum. 


A possible case of heartwater in a camel was encountered. 
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COAGULATION TIME OF HORSES’ BLOOD 
IN EGYPT 


Y. L. AWAD, B.V.Sc., M.D.(Vet.), 
Veterinary Research Institute Dokki, Cairo, Egypt 


M. B. MORCOS, B.V.Sc., M.S.(Vet.), 
Surgeon, Veterinary Hospitals, Abbassia, Cairo, Egypt 


The time required for blood to coagulate varies widely in different species and 
even in animals of the same species. 

The aim of the investigation recorded in this paper was to determine the 
normal coagulation time of the blood of horses in Egypt. 


Review of the Literature 

Reviewing recent literature the value of coagulation was found to differ accord- 
ing to certain criteria. Rice et al (1954) found that, in guinea pigs, prolonged 
inhalation and injection of chloroform reduced the coagulation property of the 
blood. There appeared to be a decline in accelerator or labile factors as well as 
in fibrinogen and prothrombin. 

Gall (1955) studied the effect of certain drugs and concluded that the serum 
calcium content decreased by 15 per cent. in cattle and 23 per cent. in sheep 24 
hours after oral administration of carbon tetrachloride. 

Disease as well as certain haematological conditions can also influence the 
time of coagulation. Harms (1957) found that feeding dicoumarol to growing 
chickens prolonged the blood clotting time and blood losses were increased signi- 
ficantly. Sjolin (1957) indicated that the coagulation defects in horse plasma 
apparently reflect various types of haemophiloid deficiencies. Archer (1957) failed 
to reduce the coagulation time of horses’ blood by haemocoagulase. 

The state of the endocrine system may influence clotting. McFarlane & Norman 
(1954) observed that in 120 cases of pregnancy (human), varying from four weeks 
duration to full term, the serum anti-thrombin level, in every case, was found to 
be much lower than that of normal serum. The titre returned to normal between 
5 and 12 weeks after delivery. Johnson (1957) recorded that when solutions of 
oestrogenic steroids were administered intravenously to dogs, there was a sharp 
rise in the globulin and prothrombin levels in the plasma. In theory these changes 
should tend to enhance the coagulability of blood. 


Materials and Methods 
The blood of 175 clinically normal animals from the Cairo zone was tested for 
coagulation time ; 89 of the animals were hybrid horses, 47 were donkeys and 39 
were mules. The animals were classified according to their age and sex. There 


were 9 groups. ; 
Samples of blood were taken at 11 o’clock in the morning in the period between 


February and April, 1959. 
The environmental temperature was recorded. The average atmospheric 


temperature at the time of sampling ranged from 17-25° C. 
Capillary tube method of collection was used. (Bray 1946.) 
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Results 


The following table summarises the results recorded : — 


No. of Range of Coagula- gean Value of 


Group of Animals Animals om Coagulation Time Standard Error 

Aged horses 

(15-19 years) 14 3.00-5.50 4.47 +0.01 

Mature horses 30 2.33-7.16 3.76 +0.06 

Immature males 

less than 1.5 

years 14 2.66-4.50 3.65 +0.05 

Mature non- 

pregnant mares 

(3-9 years) 15 3.0-7.50 5.03 +0.11 

Immature females 

less than 1.5 

years 16 2.0-4.08 3.12 +0.02 

Mature donkeys 

(2-15 years) 30 1.0-2.25 1.85 +0.04 

Mature she-donkey 

(3-15 years old) 17 1.5-2.25 1.53 +0.02 
Male mules 

(5-15 years old) 25 1.66—5.13 2.77 +0.04 
Female mules 

(5-18 years old) 14 1.83-4.13 2.59 +0.05 


Discussion 
Although the effect of some drugs and certain physiological conditions have 
been considered previously, differences which might be due to age or species have 
not been recorded. Dukes (1947) recorded that Amendt, using Burker’s method, 
found the average coagulation time of horses was 11.5 minutes at 25° C. and, in 
investigations at the same atmospheric temperature, Sippel (1958) stated that the 
coagulation time of horses ranges from 8-11 minutes. 


Our observations lead to certain conclusions that may be of significance to 
surgeons, research workers and general practitioners. The remarkable wide range 
of coagulation time of the mature male horses may be attributed to the impurity 
of the breeds under examination. However, these animals show a notable shortening 
of the time of coagulation when compared with the data recorded abroad. We do 
not know whether this difference is due to environmental, breeding or nutritional 
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conditions. It is of interest to observe the difference in clotting time according to 
age. The younger the animal the shorter is the coagulation time of its blood. This 
has applied equally well in both sexes. 

Donkeys had a lower value than horses and mules ranged between the two. 


Summary 


Coagulation time of 175 horses, donkeys and mules is recorded. The capillary 
tube method of collection was employed. Donkeys have lower values than horses, 
and immature horses have lower values than aged ones. Mules have a value 
midway between the two. 
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REVIEWS 


DISEASES OF Livestock. By T. G. Hungerford (1959). pp. 623. London: 
Angus & Robertson Ltd. 75/-. 


This book of closely printed matter is an attempt to present a comprehensive 
handbook of veterinary and allied information which will serve, at once, the needs 
of the busy practising veterinarian, graduates of agricultural colleges and the stock- 
owner. 

The subject matter, which was originally compiled as lecture notes to students 
at an agricultural college, deals in turn with the main diseases of farm animals 
including goats and dogs—and also the cat—but not poultry. Whilst some 
diseases are admirably dealt with, being up to date and concluding with references, 
other sections are of less merit such as that which advises the use of a drench 
containing magnesium sulphate and nux. vomica as a ‘ cleansing drench’ for retained 
foetal membranes. Tables are included on such subjects as oestrum, puberty and 
gestation, temperature, respiration and pulse rates, Common weights and measures 
and method of administering medicines are detailed and the volume concludes with 
a ‘ Veterinary Physicians Index’ which gives a list of the names and addresses of 
the drug firms in Australasia and details of the preparations which they market. 

Differential diagnosis charts, for the various classes of animals, give lists of 
symptoms with the possible diseased conditions. 

The book is obviously intended for the reader ‘down under’ where, owing 
to the sparsity of veterinarians and the continental expanse of the area involved, 
the home doctoring of animals is often a matter of acute necessity and where un- 
doubtedly this book helps, in some measure, to meet this demand as is evidenced 
by the fact that it has reached a fourth edition. 

The author mentions the disability under which he has laboured and the fact 
that this edition had to go to the printer with some of the matter inadequately 
revised and brought up to date, nevertheless, he is to be congratulated on his 
achievement. 


TIERARZTLICHE DROGENKUNDE. By Bentz. Jena: Gustav Fischer. 285 pp. D.M. 
23.20. 


This beautifully produced little volume deals with drugs of plant and animai 
origin of interest to the veterinarian: it is not intended to be a comprehensive 
work on veterinary pharmacology. 

After a short introductory chapter on the history, extraction and commercial 
preparations, testing, regulations regarding the use and preparation, and the 
chemical nature and methods of use of drugs, the naturally-occurring preparations 
are dealt with systematically according to their source. Each preparation is dis- 
cussed from the point of view of its history, its source, the geographical distribution 
of the source, its appearance and properties, its active principal(s), its action and 
uses and the available pharmaceutical preparations derived from it. There are 
three useful appendices dealing respectively with origin, etymology (of Latin names) 
and preparations listed in the standard German pharmacopeeias, with dosage, and 
with classification, the sources being arranged according to their botanical or z00- 
logical families. There is an adequate index. 

The volume is lavishly illustrated with both black and white photographs in 
the text and with coloured photographs grouped into a separate section. The 
bibliography is confined to a list of standard works. 

Although apparently intended for both the veterinary student and the prac- 
titioner, it is difficult to see how this book can justify a position on the bookshelves 
of either : its main appeal must be to the specialist and to the pharmacist. 
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NEWS 


APPOINTMENT OF DEPUTY CHIEF VETERINARY OFFICERS 

Mr. John Reid, M.R.C.V.S., D.V.S.M., and Mr. A. G. Beynon, M.R.C.V.S., 
D.V.S.M.(Vict.), have been appointed Deputy Chief Veterinary Officers of the 
Ministry of Agriculture, Fisheries and Food. 

Mr. John Reid will succeed Mr. A. D. J. Brennan, C.B.E., M.R.C.V.S., who 
will be retiring on 31st March, 1960 and Mr. Beynon will succeed Mr. L. Hughes, 
C.B.E., M.R.C.V.S., who will be retiring later this year. 


NOTICES 
NEW VETERINARY PRODUCTS 


Evans Medical Ltd. announce the introduction of a new veterinary product, 
Carboloma, for the treatment of fascioliasis in sheep and cattle. 

Carboloma is prepared and filled under sterile conditions. The active 
ingredient, carbon tetrachloride, has been formulated with benzyl alcohol and an 
inert base, of low melting point, to ensure a constant absorption rate from a 
muscle depot. Injected by this route a comparatively large dose of carbon tetra- 
chloride can be administered with a minimum of local discomfort and systemic 
reaction. 

The recommended dose for sheep is 6 ml. injected intramuscularly which can 
be given as a single treatment or repeated during the winter months. It is claimed 
that the simple injection technique causes no distress and obviates the dangers 
associated with drenching and with fragile capsules. 

The product may be used at the discretion of the clinician to treat established 
cases of fascioliasis in cattle. 

Carboloma is available under this name to veterinary surgeons only in packs 
of 500 ml. with tear-off labels. 

Presentation 
Professional Pack—bottle of 500 c.c. with tear-off label. 


NEW PRODUCT 


CIBA announce that Vecortenol, a product of CIBA research, will be intro- 
duced on March Ist. Vecortenol, prednisolone trimethylacetate, has a powerful 
anti-inflammatory effect of exceptional duration. Because it minimises the 
frequency of injection, Vecortenol saves time and is more convenient. 

It is available as a micro crystalline suspension in rubber capped vials con- 
taining 100mg. in 4c.cm. (23/6) and 250mg. in 10c.cm. (53/—). Prices quoted are 
subject to a discount of 15% to veterinary surgeons. 


E. R. Squibb & Sons Ltd. have marketed their new animal vitamin and mineral 
feed additive—Vionate. 

Vionate is the culminative result of painstaking research and tests by Squibb 
laboratories to produce a nutritious feed additive. 
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It is claimed to be the only animal product of its kind that contains jj 
essential vitamins and 9 vital minerals. 


Research has been carried out by well-known breeders in this country and 
throughout the United States and the product has been used with success by 
zoological authorities throughout the world, feeding to imported animals while 
they are adjusting themselves to the new climatic environment. 


Publisher’s Notices 


THE BRITISH VETERINARY JOURNAL, with which is incorporated THE VETERINARY 
JOURNAL, is published monthly, and copy for advertisements should be in the hands of 
the advertisement manager not later than the 10th of the preceding month, if proof 
is required. Tel.: Temple Bar 3386. 

Letters for the Journal, literary contributions, reports, notices, books for review, 
exchanges, new instruments or materials, and all matter for publication (except 
advertisements) should be addressed to the Editor. 


Annual Subscription, 42s. (Students Subscription 30s.) ($7.00 U.S.A. currency, 
post free). 
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ADVERTISEMENTS 


DAYKIN: 
VETERINARY APPLIED 
PHARMACOLOGY and THERAPEUTICS 


The need for a modern textbook of applied pharmacology has been apparent 
for some considerable time and in writing this book for the veterinary student 
practitioners will also find wt of interest and value) the author has drawn on his 


experience as a practitioner, a teacher. an examiner and a technical adviser 


The numbers and types of therapeutic agents have increased enormousis 
and the older drugs have to be re-assessed in the light of modern knowledge 


Structurally the book is divided into five sections in which information 1s 


provided on the essential physical, chemical, and pharmacological characteristics 
of all the important drugs now in veterinary use in Great Britain; details of 
auctions and uses, toxicity, dosages, and methods of administration are given 
prominence. Special care has been taken to make clear exactly where the 
information given fits into the fie!d of disease therapy 

This up-to-date textbook succeeds Hvare’s Veterinary Materia Medica and 


Therapeutics and will, it is hoped, take the place of that standard textbook 
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Chemotherapeutics 


Antibiotics ; Sulphonamides Miscellaneous Chemotherapeutics 


Specific Therapeutics and Biologicals 
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Pharmacy ; Lega! Obligations 
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CONTRIBUTIONS 


The British Veterinary Journal is intended for the publication of papers 
on original work and reviews on all aspects of veterinary science and 
cognate subjects. 

Manuscripts should be sent to the Editor, The British Veterinary Journal, 
7 and 8 Henrietta Street, London, W.C.2, and papers are accepted for 
publication on the understanding that they have not been published and are 
not being considered for publication elsewhere, and that they may not be 
re-published without sanction from the publishers. Contributions, which 
may be subject to editorial revision, should be condensed as far as possible 
and type-written on one side of the paper only, with double spacing and a 
one-inch margin on each side. 

Each paper should conclude with a short summary, and references to 
previous work on the subject should be cited in the text with the author's 
name and year of publication in parentheses, e.g., Smith (1947); at the end 
of the paper a list should be given in alphabetical order according to the 
surname of the first author, and the titles of the journals should be 
abbreviated in accordance with the World List of Scientific Periodicals, e.g. 
Brit. Vet, J., 107, 4. 

illustrations and Diagrams should, if possible, be larger than the size 
desired for reproduction. The areas to be reproduced jn such illustrations 
(which the author considers to be essential and which are referred to 
specially in the text) should be outlined in pencil on the back of each. 
Legends should be typed on separate sheets of paper and not attached to 
the illustration. Photographs and photomicrographs should be printed on 
glossy paper. X-Ray films should not be submitted but prints of them, 
and preferably negative prints. Drawings and diagrams should be in black 
ink on Bristol board or stout white paper. 

Graphs and Tables should have headings describing their contents and 
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Some reduction is necessary in practically all cases and the numerals and 
legends on charts, diagrams, etc., should be much bigger and bolder than 
normal type so as to be sufficiently clear when reduced for reproduction. 

The position in the text at which illustrations, etc., are to appear must be 
indicated on the manuscripts. 

P Two proofs are sent to the Author, corrections to which are to be 
imited. 

Authors are supplied with 20 free reprints printed on one side of the 
paper. Additional reprints can be supplied only in booklet form and it is 
regretted that they tend to be rather expensive especially when plates are 
included. A quotation may be obtained for such additional reprints and 
enguiries should be addressed to the Business Manager, The British 
Veterinary Journal, 7 & 8 Henrietta Street, London, W.C.2. (Temple Bar 
3386, 7 & 8), not later than the date on which corrected galley proofs are 
returned to the Editors. 
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